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Introduction 


In  Ontario,  chemicals  are  used  both  in  lakes  and 
farm  ponds  to  control  aquatic  vegetation  and  algae,  under 
the  authority  of  permits  issued  by  the  Ontario  Water  Resources 
Commission.     The  Commission  offers  information  and  advice 
concerning  appropriate  pesticides  and  control  procedures 
related  to  specific  problems.     A  limited  testing  programme 
is  undertaken  each  year  to  determine  the  efficacy  of  new 
aquatic  herbicides  and  algicides  that  show  a  definite  potential. 

In  1964*  interest  was  aroused  by  the  work  reported 
by  Mayhew  and  Runkel  in  the  State  of  Iowa,  involving  the  use 
of  black  polyethylene  plastic  as  a  surface  film  to  control 
nuisance  aquatic  vegetation.     Black  plastic  sheets  were  used 
to  shut  out  the  light  for  periods  up  to  28  days,  thus  inter- 
fering with  the  photosynthetic  process  and  successfully 
eliminating  submergent  vegetation.     However,   it  was  reported 
that  filamentous  algae  became  established  in  each- control 
plot  within  45  days  after  the  covering  was  removed. 

It  was  considered  that  this  technique  might  be 
applicable  and  effective  in  many  situations  in  Ontario, 
particularly  where  relatively  small  areas  devoid  of  vegetation 
would  be  adequate  for  swimming. 

In  some  respects,  the  most  desirable  approach  to 
controlling  submergent  vegetation  with  black  plastic  film 
seems  to  be  the  use  of  a  sheet  submerged  at  the  bottom  by 
a  layer  of  sand  or  gravel,  thereby  establishing  a  permanent 
form  of  control  that  will  not  interfere  with  swimming,  fishing, 
or  boat  traffic  in  the  area  and  will  be  superior  from  the 
aesthetic  point  of  view.     However,  it  was  felt  that  the  cost 
and  effort  involved  in  getting  a  large  sheet  of  plastic  on 
the  bottom  by  uniformly  covering  it  with  sand,  might  make 
this  approach  unattractive  to  many  people.     It  was  decided 
to  experiment  further  with  plastic  sheets  as  a  surface  film 
and  it  was  hoped  that  some  technique  might  be  developed  that 
would  enable  one  person  to  readily  remove  and  replace  the 
plastic  sheet  whenever  desired,  so  that  it  would  be  a  permanent 
fixture  in  one  location  over  the  summer.     Such  a  facility 
would  forestall  the  development  of  filamentous  forms  of  algae. 
Additional  information  was  required  concerning  the  permanency 
of  control  using  plastic  sheeting,  particularly  with  respect 
to  early  coverages  in  May  and  June,  and  concerning  the  control 
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of  some  species  of  aquatic  plants  common  in  Ontario  and  not  re- 
ported on  previously. 

Details  of  the  Project 

Five  sheets  of  . 006-inch  opaque  black  polyethylene, 
fitted  with  a  number  of  padded  grommets  spaced  six  inches  apart 
at  the  corners,  were  obtained  for  the  control  experiments,  three 
of  which  were  24OO  square  feet  in  size  and  two  of  which  were 
3200  square  feet  (60  feet  X  40  feet  and  80  feet  X  40  feet,  re- 
spectively).    The  specific  gravity  of  the  polyethylene  material 
was  .925  so  that  the  plastic  floated  on  the  surface  of  the  water 
when  carefully  applied.     Tests  were  undertaken  both  in  farm  ponds 
in  the  area  north  of  Metropolitan  Toronto  and  in  lakes  in  the 
Kawartha  District  of  Ontario,  near  Peterborough. 

Initially,  much  time  and  effort  was  spent  on  one  farm 
pond  in  trying  to  devise  a  suitable  procedure  for  readily  re- 
moving one  of  the  2400  square-foot  sheets  from  a  selected  con- 
trol area  and  replacing  it  with  equal  ease.     This  involved  the 
use  of  a  simple  pulley  system  and  a  40-foot  laminated  roller 
made  up  from  2"  X  4"  lumber.     However,  owing  to  the  resistance 
created  by  the  large  sheet  on  the  water,  these  efforts  were  un- 
successful and  this  aspect  of  the  project  was  discontinued. 
Thereafter, a  laminated  floating  boom  constructed  from  1"  X  2" 
lumber  was  used  along  the  40-foot  sides  of  the  sheets  employed 
in  the  trials  on  farm  ponds o     These  booms  assisted  greatly  in 
moving  the  sheets  from  one  place  to  another  on  the  ponds,  since 
they  kept  the  leading  edges  afloat  and  prevented  the  sheets  from 
buckling  and  trapping  water.     The  black  plastic  sheets  were  used 
in  five  applications  on  two  different  farm  ponds  and  four  appli- 
cations on  three  different  lakes,  for  a  total  of  nine  trials.  The 
sheets  were  left  in  position  for  periods  of  coverage  varying  from 
13  days  to  29  days.     The  sheets  were  weighted  at  the  corners  or 
attached  to  stakes  driven  into  the  bottom.     In  the  trials  on  lakes 
stakes  were  used  so  that  lines  bearing  red  flags  could  be  strung 
around  the  perimeter  of  the  plots  to  prevent  boats  from  running 
onto  the  plastic 

Inspections  were  made  following  the  removal  of  the 
plastic  in  each  location  in  order  to  determine  the  extent  and 
nature  of  any  regrowth  that  might  have  occurred.  Determinations 
of  dissolved  oxygen  were  undertaken  where  substantial  masses  of 
decaying  vegetation  were  present  when  the  sheets  were  removed. 

Results  Achieved 

Farm  Pond  Number  1. 
Trial  HA" 
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A  24OO  square-foot  sheet  of  opaque  plastic  was 
placed  on  this  pond  on  May  28  and  was  left  in  position  for 
25  days.     The  area  covered  varied  gradually  in  depth  from 
the  shoreline  out  to  a  depth  of  eight  feet  on  the  outside 
edge  and  supported  a  growth  of  Sago  Pondweed,  Potamogeton 
pectinatus,  which  comprised  approximately  90^  of  the  total 
vegetation,  the  remainder  being  Canada  Waterweed,  Anacharis 
canadensis,  and  the  alga  Chara.     Growths  of  P.  pectinatus 
and  A.  canadensis  extended  about  mid-way  to  the  surface 
at  the  time  the  plastic  was  placed  in  position.  Following 
removal  of  the  plastic  the  entire  area  was  devoid  of 
vegetation  and  remained  clear  for  a  period  of  approximately 
60  days  (mid- August) ■     There  was  an  excellent  demarcation 
of  the  area  under  control  during  this  period  since  vegetation 
was  growing  thickly  to  the  surface  outside  the  perimeter  of 
the  plot.     After  mid-August,  some  spotty  growth  of  P.  pectinatus 
was  observed  on  the  plot  and  individual  plants  reached  almost 
to  the  surface. 

Trial  "B" 

The  second  area  covered  in  this  pond  supported  an 
extremely  heavy  growth  of  P.  pectinatus    (60>)  and  A.  canadensis 
(40$).     The  plastic  sheet  was  removed  on  July  15  after  a  period 
of  coverage  of  23  days.      Good  control  of  P.  pectinatus  was 
achieved  but  a  substantial  portion  of  the  A.  canadensis 
remained  green  and  some  of  it  even  appeared  quite  healthy. 
Growth  of  A.  canadensis  resumed  in  some  portions  of  the  plot 
following  removal  of  the  plastic.     There  was  no  obvious 
explanation  for  the  lack  of  success  in  this  area  but  the 
fact  that  it  was  located  close  to  the  mouth  of  the  influent 
stream  to  the  pond  may  have  been  influential. 

Trial  *C» 

The  third  trial  in  Pond  No.  1  again  involved  P. 
pectinatus  and  A,  canadensis,  where  thick  growths  of  both 
species  were  apparent  at  the  surface.     After  a  period  of  29 
days,  the  plastic  was  removed  on  August  13  >  revealing  that 
50$  of  the  area  was  entirely  devoid  of  vegetation,  mostly  in 
the  shallower  half  of  the  plot  adjacent  to  shore.     Plants  in 
the  deeper  half  were  knocked  down  and  were  generally  brown  in 
colour  and  brittle,  although  some  bare  stems  of  Anacharis 
were  still  green  in  colour.     A  test  for  dissolved  oxygen, 
using  a  sample  of  water  taken  near  the  bottom  where  the 
decaying  vegetation  was  thickest,  revealed  a  concentration 
of  7.6  ppm.     There  was  no  resurgence  of  growth  in  this  area 
and  the  remaining  vegetation  gradually  degraded  over  the 
balance  of  the  summer. 
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Farm  Pond  No.  2 
Trial  "A" 


The  first  area  covered  in  this  pond  on  June  3 
supported  growths  of  Leafy  Pondweed,  P.  f oliosus ,  Chara 
sp.  and  Water  Moss,  Fontinalis  sp.     The  water  depth  over 
most  of  the  plot  was  about  eight  feet.     Chara  was  present 
over  a  good  portion  of  the  bottom  and  scattered  plants  of 
P.  f oliosus  were  observed  growing  to  about  eighteen  inches 
below  the  surface.     The  plastic  was  removed  after  13  days 
at  which  time  the  suppression  of  the  vegetation  was  excellent. 
As  late  as  August  19 »  63  days  after  the  sheet  was  removed, 
the  area  was  still  quite  clear  and  the  vegetation  was  well 
under  control.     A  light  growth  of  Fontinalis  sp.     was  observed 
at  this  time  and  some  scattered  individual  plants  of  P. 
f oliosus  had  reached  to  the  surface. 

Trial  MBM 

The  plastic  cover  was  shifted  to  this  second  area 
on  June  l6th  and  was  left  in  position  for  21  days.     The  water 
here  was  much  shallower,  averaging  about  four  feet.     A  heavy 
growth  of  Chara  sp. ,  P.  pectinatus  and  Fontinalis  sp.  was 
present.     The  period  of  coverage  provided  total  elimination 
of  all  but  the  Fontinalis  which  was  knocked  down,  extremely 
brown  in  colour  and  seemingly  dead.     A  dissolved  oxygen  level 
of  13.8  ppm  was  present  in  a  water  sample  drawn  from  the 
centre  of  this  plot.     Control  of  Chara  had  produced  an  abrupt 
line  of  demarcation  around  the  perimeter  of  the  plot.  Forty 
days  later  there  was  still  no  resurgence  of  Chara .  The 
Fontinalis  had  begun  to  grow  again  but  was  only  1  inch  to  2 
inches  long.      T.  pectinatus  was  revegetating  the  area  and 
it  had  reached  the  surface  in  some  parts  of  the  plot.  However, 
it  was  not  nearly  as  thick  as  in  the  surrounding  area  where 
no  control  had  been  attempted, 

Sturgeon  Lake 

A  sheet  of  plastic  80  feet  X  40  feet  was  used  to 
cover  a  growth  of  A.  canadensis.     Individual  plants  of  this 
species  were  about  one  foot  long  and  provided  complete  coverage 
of  the  bottom  on  the  outer  half  of  the  plot.     The  water  depth 
varied  from  zero  feet  at  the  shoreline  to  four  feet  along  the 
outside  edge.     After  a  period  of  24  days  the  plastic  was 
removed.     There  was  no  A.  canadensis  present  in  the  control 
plot  while  the  same  plant  was  growing  thickly  to  the  surface 
in  the  surrounding  area.     Some  short,  scattered  and  extremely 
chlorotic  Wild  celery,  Vallisneria  americana ,  was  observed  in 
the  control  area,  which  was  of  little  significance  as  far  as 
the  completeness  of  control  was  concerned.     The  vegetation 
in  this  area  remained  under  good  control  throughout  July  and 
August.     By  September  22  there  was  some  encroachment  of  A. 
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canadensis,  V.  americana  and  P.  pectinatus  at  each  end 
of  the  plot,  which  had  spread  from  the  adjacent  untreated 
areas.    The  central  portion  of  the  plot,  however,  was  still 
devoid  of  vegetation. 

Rice  Lake 

Trial  "A" 

A  2400-square-f oot  sheet  of  plastic  was  installed 
on  June  4th  and  was  left  in  position  for  20  days.     A.  canadensis 
was  the  principal  species  present  (about  70efo  of  the  total 
vegetation)  and  other  species  observed  in  the  plot  were  Water 
Milfoil,  Myriophyllum  sp. ,     Coontail,  Ceratophyllum  demersum, 
and  Clasping  leaf  Pondweed,  Potamogeton  Richardsonii.  The 
vegetation  was  growing  thickly  to  the  surface  at  the  time  the 
plastic  was  installed.     When  the  sheet  was  removed  the  vegetation 
was  much  reduced  and  Anacharis  alone  was  evident.     Plants  of  this 
species  were  extremely  brown  in  colour.     A  determination  for  dissolved 
oxygen  yielded  a  concentration  of  8.0  ppm  in  a  sample  taken 
from  near  the  bottom  where  the  vegetation  was  present.  While 
control  was  still  good  48  days  later,  revegetation  of  Anacharis 
and  Ceratophyllum  had  commenced,  with  some  plants  present 
which  were  up  to  eight  inches  long.     Demarcation  from  the 
surrounding  uncontrolled  area  was  still  apparent.     The  net- 
like green  alga,  Hydrodictyon,  appeared  on  this  plot  about 
one  month  after  the  plastic  cover  was  removed.     The  area  was 
subject  to  the  deposition  of  drifting  aquatic  vegetation  which 
necessitated  frequent  mechanical  clearing  to  keep  the  area 
open. 

Trial  "Bw 

Anacharis  was  predominant  on  this  plot  which  was 
3200  square  feet  in  size.     A  mixture  of  a  wide  variety  of 
submergent  pj.ants  comprised  the  balance  of  the  vegetation. 
These  included  Robbins'  Pondweed,  P.  Robbinsii;  Flat-Stemmed 
Pondweed,  P.  zosterif ormis;  Curly-Leaf  Pondweed,  P.  crispus; 
Sago  Pondweed,  P.  pectinatus;  Vallisneria  americana  and 
Myriophyllum  sp.     Excellent  control  was  achieved  by  June  24, 
after  a  19-day  period  of  coverage.     Only  a  few  brown  patches 
of  Anacharis  were  visible  following  removal  of  the  sheet. 
After  48  days,  the  area  was  still  devoid  of  vegetation, 
except  for  one  patch  of  P.  pectinatus  approximately  nine 
Square  feet  in  size.     This  area  was  used  by  children  for 
swimming  throughout  the  entire  summer. 

Chemong  Lake 

A  strip  160' X  20  was  covered  with  plastic  on 
July  1  to  curb  the  growth  of  vegetation  and  permit  boat  , 
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traffic  from  the  end  of  a  dock  to  an  open  channel.  Plants 
present  in  the  area  covered  were  predominantly  A.  canadensis, 
Myriophyllum  sp. ,  P.  zosterif ormis  and  P.  foliosus" Some 
P.  Richardsonii  and  V.  americana  were  present  also.  After 
a  28-day  period  of  coverage,  there  was  an  excellent  demarcation 
of  the  strip  treated  and  any  plants  remaining  were  severely 
knocked  down  and  devoid  of  colour.     There  was  some  encroach- 
ment of  adjacent  vegetation  along  the  edges  of  the  strip  as 
time  passed  but  the  centre  of  the  channel  remained  free  of 
vegetation  until  the  end  of  the  season. 

Discussion 

Opaque  black  polyethylene  sheets  proved  to  be 
generally  satisfactory  for  controlling  submergent  aquatic 
vegetation  when  used  as  a  surface  film  to  negate  the 
availability  of  light  to  plants,  both  in  lakes  and  farm 
ponds. 

Use  of  the  plastic  film  early  in  the  season  (late 
May  to  early  June)  appears  to  be  especially  effective.  An 
early  period  of  coverage  of  15  to  28  days  provided  control 
of  most  species  of  the  Potamogeton  family,  Chara  sp. ^ 
Ceratophyllum  demersum,  Myriophyllum  sp.  and  Anacharis 
canadensis .     The  permanency  of  control  varied  on  the  nine 
plots  but,  with  one  major  exception,  lasted  for  a  minimum 
period  of  40  days  and  in  several  cases  exceeded  a  two-month 
period.     Anacharis  appears  to  be  definitely  more  resistant 
to  this  type  of  control  since  it  displayed  a  greater  tendency 
to  revegetate  than  the  others,  and  in  one  trial  was  actually 
quite  healthy  on  some  parts  of  a  plot  immediately  following 
a  period  of  coverage  of  23  days.  __P.  pectinatus  was  another 
species  that  seemed  to  recover  more  quickly  than  most  others. 

The  retail  cost  of  the  plastic  material  used  in 
these  experiments  is  approximately  three  cents  per  square  foot. 
The  plastic  is  resistant  to  deterioration  and  if  properly 
looked  after  could  be  used  for  a  number  of  years. 

No  adverse  affects  to  fish  life  were  noted  in  the 
areas  where  the  plastic  was  used.    -Dissolved  oxygen  levels 
were  entirely  adequate  to  support  aquatic  life  in  three 
locations  where  substantial  masses  of  dead  and  decaying  plant 
material  were  present  at  the  time  the  plastic  sheets  were 
removed.     It  was  observed  that  both  leeches  and  snails  were 
attracted  to  the  plastic  film. 

Use  of  bricks  or  some  other  weights  attached  to  the 
corners  provides  a  simple  means  of  ensuring  that  the  plastic 
will  remain  fixed  in  position  and  the  sheet  should  be  fitted 
with  padded  gromments  at  the  corners  for  this  purpose. 
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Some  means  of  marking  a  plot  where  plastic  is  located 
should  be  used  if  there  is  boat  traffic  in  the  area,  since 
the  plastic  is    difficult  to  see  on  or  just  under  the 
surface  of  the  water.    Use  of  a  laminated  boom  on  each  of 
the  narrow  sides  of  a  sheet  is  recommended  where  it  is 
desirable  to  move  the  plastic  from  one  location  to  another. 
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